Marked inhibition of Na+, K(+)- ATPase activity and the respiratory chain by phytanic acid in cerebellum from young rats: possible underlying mechanisms of cerebellar ataxia in Refsum disease.
Refsum disease is an autosomal recessive disorder of peroxisomal metabolism biochemically characterized by highly elevated concentrations of phytanic acid (Phyt) in a variety of tissues including the cerebellum. Reduction of plasma Phyt levels by dietary restriction intake ameliorates ataxia, a common clinical manifestation of this disorder, suggesting a neurotoxic role for this branched-chain fatty acid. Therefore, considering that the underlying mechanisms of cerebellum damage in Refsum disease are poorly known, in the present study we tested the effects of Phyt on important parameters of bioenergetics, such as the activities of the respiratory chain complexes I to IV, creatine kinase and Na(+), K(+)- ATPase in cerebellum preparations from young rats. The activities of complexes I, II, I-III and II-III and Na(+), K(+)- ATPase were markedly inhibited (65-85%) in a dose-dependent manner by Phyt. In contrast, creatine kinase and complex IV activities were not altered by this fatty acid. Therefore, it is presumed that impairment of the electron flow through the respiratory chain and inhibition of Na(+), K(+)- ATPase that is crucial for synaptic function may be involved in the pathophysiology of the cerebellar abnormalities manifested as ataxia in Refsum disease and in other peroxisomal disorders in which brain Phyt accumulates.